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1. PO SSIB ILIT Y  OF POLARIZATION OF FREE ELECTRONS
S YAM A( a m  HI
S(jiKNU‘Jj<’ic UjisisAiu'ii iNSTiTLiTii;. 31 K A M i r u . n  ( H o n c h o ). 'Po k y o . .Ia j -a n  
(lietrivcd Nooeniber 'I, 1957)
Powdor o1 penua.iioiii magnet (cocjcn'c tome, about 70() Oe) was oriented on 
a magnet Hubstj-ate An elec tron fieain (wavelength, about O.O.'j A) was tiiimclJed 
tlirongb the magnet pai tides, as is shown in tigurc I. A diffraetion pattern lieiT
Oilii.ichon s|i(il
Kifi I. AiTiiiijirmniit ()(“ t^ x-pri 11 2, D iffiaciion pr-ttom obl-anu'il 
Irom i-hi* magnoi,. W a v d o u g tb ; 
0 02S0A. Oamtini Jengtli : 495 m in
Kig, 3. Tlio c-ontral sj)ot found in Kig. 2, 
10 linidH onln.i’gnr] optically. Splitting of 
electron linain is noticeable.
t'lg. 4. The electron beam v’ltboni 
imiehmg Ibe inagnel 1'here is iio^ 
sp litting  here.
obtained IS shown in figure 1  The central sped found in figure 2 was optically 
enlarged 40 times, as is seen in figure .‘b It would he noticed in figure .i that the
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eJectron beam ib split up aftei it has passed through the magnet body. The form 
of tlie eleedroM beam, which did not touch the magnet, is showi in figure 4. In 
figure 4 there is no sjilitting of the beam. TJie author has tried to elucidate this 
.splitting phenomenon as polarization of electrons.
There is a steep gradient of the magnetic field m the magnet This gradient 
apj)car.s at the border between Weiss' magnetic domain and Bloch’s magnetic 
wall. 'I’here is an interaction between the electron spins in the incidence and Iht  ^
magnetic field with the gradient. The geometric relation between the incident
l^lnpl.rons
^'ig. 5. Uolaiion beUvoon Ujo in fid im t elopt.i'ons and ttie m nor magneliic field.
electrons and the inner field is illnsi.ab d in figure 5 In the arrafigeinenl ol the 
experiment, the deflection of the electron beam is expressed by
i f ] ' (1)2 \d Z
where is the magnetic moment of Bohr’s magneton (0.93x10“ "^ erg/gauss),
IS the gradient of the field, w is electron mass (9.1 X I is the path ol
the beam. A is the wavelength of the beam (0.02Hfi A), and h is Planck’s constant 
((i.fiy 10““’ erg.sect.
In figure 5 mc have a relation
Z
V2)
where Z  means the distance between the splitup spots in figure H. In figure 
can estimate Z — 0.02 cm. And if wo assume I — 10“'^  cm, th a t is, the known 
Inieai dimension of Weiss’ domain, then we olitain from Eq. (1) and Eq. (2)
dJJ
dZ == 4 x  gauss/cm ( :i )
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[i, is expeuled that this steep gradient of magnetic held is realised at the border 
lietween Weiss' domain and Blocli's ii all It is knmvji tlial the lliicknoss of Bloch's 
wall IS about 101) A. If we assume
OH ,
d/j A f / 2
lie have fi-oin Kq. (II)
A// -  10' (faiiss,
This observed \ii.lue romcifleswhere, \H  means the strength «d Weiss' held, 
wdth the known slrength of Weiss innei- held
Discussion here performed is not (|iiaiital. hut it is classicnl Quant iiiii 
mechanics may ticat this problem as result of exchange hmc hets\eeii electron 
Spins in tbe incidence and those in the imignel Tlie author has regarded here 
Weiss’ molecular field as real This thought is (jiiite ,' i^milai' to tin* Ib.igg's thonghl, 
that regaids tlu> interqilaiuir spaeings m ci vstal as real
2 THERM OLUM INESCENGE SPECTRA  OF LIF
A. K (IHOSH AND B (' DUTTA*
K h \ ii{a l..\iu)HA'roKV oi' l’ii .^sics, UNixmisiTV (o Sc iu n ii:, 1' \ i,(htt\
{Hi'( vu'fd foi puhlitntiun, \tn't'nihci 11,
Lithium fluoride bombarded uith 10 KV cathode rays at room tempejatuie 
lluorcsces weakly and the thevmoluminesceiice glow is loo weak lor Sjioctral 
analysis , however when exposed to cathode rays at OtLK it fluoresces blue and on 
prolonged irrafliatioii the samjiJe becomes rerl luminescent On rayud heating, 
(he coloured sample gives two glow yieaks at apjnoximately 140"K and flbO K. 
The hrst. glow is inten.se but of short duration while the second is weak and pei- 
sists for an appreciable time The syiectral distributions of these glow's have been
lecorded by means of an automatic rapid scanning spcetroyihotoinetei l>y Dutta
and Ghosh (ll)5b) Tha spectra of the glows are found to be different. Thi' 
band maximiim at the first glow' jieak temperature is m/< (frame No. 4) wdiile 
that for the, second is 597 m/i (frame No. 5). During the first thermoliimineKcence, 
glow, in the, temperature range 122'^K. to 14t)'’K, there is an indication of a weak 
diffuse band on the, shorter wavi' length side of the main band. The position of 
this band is indicated by an arrow in the spectral record At about 12S K to 134 R  
iiiiothor weak band appears on the longer wave length side, its position being 
marked by a double, arrow in the record
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